This paper deals with fuzzy transshipment problem in which available commodity frequently moves from one source to another source before reaching its actual destination. Here Max -Min method is introduced to find initial feasible solution for the large scale fuzzy transshipment problem.
Introduction
Orden [1] has extended transportation problem to include the case when transshipment is also allowed. Both the transportation problem and the transshipment problem are also quite widely used for planning bulk distribution, especially in the USA where the (road) distances travelled are large. In the transshipment problem all the sources and destinations can function in any direction. Usually, in the absence of transshipment, the transportation cost goes higher. Hence transshipment is also very useful to reduce the transportation cost. Garg and Prakash (1985) [2] studied time minimizing transshipment problem. Afterwards, multi-location transshipment problem with capacitated production and lost sales were studied by Ozdemir (2006) [3] . The concept of fuzzy numbers and arithmetic operations with these numbers were first introduced and investigated by Zadeh [4] .In [5] Nagoor Gani et al.solving Transportation Problem using Fuzzy Number and, Nagoor Gani et al [6, 7] presented a two-stage cost minimizing fuzzy transportation problem in which supplies and demands are trapezoidal fuzzy numbers. In [8] , Stephen Dinagar et al investigated fuzzy transportation problem with the aid of trapezoidal fuzzy numbers.
Preliminaries

Fuzzy Set:
A fuzzy set A is defined by
In the pair   
Fuzzy number: A fuzzy set
A on R must possess at least the following three properties to qualify as a fuzzy number, (i)
A must be a normal fuzzy set ; (ii) A  must be closed interval for every [0, 1]   (iii) The support of 0 , AA  , must be bounded.
Triangular fuzzy number:
It is a fuzzy number represented with three points as follows: A = (a1, a2, a3). This representation is interpreted as membership functions and holds the following conditions. (i) a1 to a2 is increasing function (ii) a2 to a3 is decreasing function (iii) a1≤ a2 ≤ a3
Function principle operation of triangular fuzzy number
The following are the operations that can be performed on triangular fuzzy numbers: Let A = (a1, a2, a3) and B = (b1, b2, b3). Then (i) Addition:
Graded mean integration method
The graded mean integration method is used to defuzzify the triangular fuzzy number. The representation of triangular fuzzy number is A = (a1, a2, a3) and its defuzzified value is obtained by A = 
Formulation of the fuzzy transshipment problem
The fuzzy transportation problem assumes that direct routes exist from each source to each destination. However, there are situations in which units may be shipped from one source to another or to other destinations before reaching their destinations. This is called a fuzzy transshipment problem. The purpose of transshipment, the distinction between a source and destination is dropped so that a transportation problem with m sources and n destinations gives rise to a transshipment problem with m + n sources and m + n destinations The above mathematical model represents a standard balanced transportation problem with (m + n) origins and (m + n) destinations. T can be interpreted as a buffer stock at each origin and destination. Since we assume that any amount o goods can be transshipped at each point, T should be large enough to take care of all transshipments. It is clear that the volume of goods transshipped at any point cannot exceed the amount produced or received and hence we take 
Max -min algorithm
Step 1: Balance the given transshipment problem if either ( total supply > total demand ) or ( total supply < total demand ). Now the transshipment table in fuzzy environment looks like fuzzy transportation table.
Step 2: In this fuzzy transportation table all the cost, supply and demand are in fuzzy. Now convert all the fuzzy cost to α level cost.
Step 3: To apply Max -Min algorithm, subtract the difference of largest and smallest cost elements of the above and below main diagonal elements from all the elements of the cost matrix in the transportation table.
Step 4: Arrange all the costs of transportation Step 5: Since the supply & demand are in fuzzy, we use graded mean integration method to find the max. Fuzzy number and min. fuzzy number.
Step 6: Identify a row (or column) for this max. Fuzzy number corresponding to supply (or demand). Allocate the min. fuzzy number of supply (or demand) corresponding to the min. cost of the identified row (or column)
Step 7: Subtract the allocated fuzzy number from the corresponding supply and demand values. Delete a row (or column) with zero supply (or demand). Continue this process until all rows and columns are satisfied.
Step 8: Compute the total fuzzy transportation cost for the feasible cost for the feasible allocation using the original balanced fuzzy transshipment cost matrix.
Numerical example
Consider the following transshipment problem with two origins and three destinations D1 D2 D3 O1 (13, 15, 17 (12, 20, 28) Now applying the α-level to the fuzzy costs at α =0.5. Then for (0,0,0) = 0 ≤ x ≤ 0 we select 0, (2,3,4) = 2.5 ≤ x ≤ 3.5 we select 3, (13,15, Number of fuzzy units transported from origin to destinations O1 to D1 is (-42,1,44) , O1 to D2 is (-11,3,17) , O1 to D3 is (-9,5,19) , O2 to D1 is (-9,6,4) and their corresponding fuzzy cost are O1 to D1 is (13, 15, 17) , O1 to D2 is (7,9,11) , O1 to D3 is (6, 8, 10) , O2 to D1 is (5, 7, 9 ) . Therefore the initial basic feasible fuzzy transportation cost is (-42,1,44)*(13,15,17)+(-11,3,17)*(7,9,11)+(-9,5,19)*(6,8,10)+(-9,6,4)*(5,7,9)=108.5 For the above transshipment problem, the initial feasible solution by Vogel's Approximation Method is 129.3333. Hence the Max -Min algorithm gives better result than the well known Vogel's Approximation Method.
Conclusion
In this paper Max -Min method is introduced to find the initial feasible solution to the Fuzzy transshipment problem. The main advantage of the proposed method is to determine the feasible solution without finding penalties as in Vogel's Approximation method. Also this Max -Min method yields better solution for the large scale fuzzy transshipment problem when compared with the solution of Vogel's Approximation method.
